MECHANISM
However, their ability to take up cytosine arabinoside-3H remained essentially the same as that of the parent strain.
The ability of caffeinetreated mutant cells to take up adenosine-8H was very much lower than that of caffeine-treated parent cells. The nature of deoxycytidine-uC uptake by mutant cells was markedly different from that by parent cells.
The aglycone moiety of showdomycin (SHM) is maleimide1'2'3). Maleimide derivatives are known to be active alkylating agents for sulfhydryl, amino and imidazole groups4?5>6>7), and direct and stoichiometric reaction of SHM with the thiol groups of mercaptoethanol8), cysteine9) and protein10) have been reported. The inhibitory effect of the antibiotic on the ribonucleotide reductase and dTMP synthetase systems in cell-free extracts of E. coli, an important evidence explaining the inhibition of DNA synthesis in the cells, may also be due to the alkylating function of the antibioticn). The whole structure of SHM is a G-substituted nucleoside, closely related to pseudouridine (0Ur) anduridine (Ur)lj9). The inhibitory action of SHM in vivo is p revented by the addition of a wide variety of nucleosides12'13'u'15). In a preceding paper16), the entry of 14C-labeled SHM (SHM-14C) into cells of E. coli was shown to be inhibited by a wide variety of nucleosides. The uptake of adenosine-3H (Ar-3H), deoxycytidine-14C (Cdr-14C), cytidine-3H (Cr-3H) and deoxyguanosine-14C (Gdr-14C) by the mutants was compared with that by the parent strain during incubation at 37°C for 3 minutes.
As shown in Table 3 , the mutants showed reduced uptake of Cdr-14G and Cr-3H, while Ar-3H and Gdr-14C uptake remained essentially the same as in the parent strain. by the mutant and parent strains during incubation at 37°C. A marked difference is seen in the time-dependent uptake of Cdr-14C between the mutant and parent strains but little difference in Ar-3H uptake between these two strains; uptake of Ar-3H by the mutant is as rapid as the parent even after 30 seconds at 37DC. At this temperature, the nucleoside uptake was too rapid for careful measurement to be made by the present method.
At a lower incubation temperature, however, the rate of nucleo- side uptake decreased so that the difference in uptake between mutant and parent cells could be examined more precisely. As shown in Table  4 , it was found that at lower tempera-t ures not only the Cdr-uC but also the Ar-3H uptake by the mutant was significantly less than that of the parent strain.
The uptakes of various labeled nucleosides by the mutant and parent strain were compared during incubation at 0°C. The results summarized in Table 5 indicate that at 0°C uptake of a wide variety of common nucleosides by the mutant was significantly less than that of the parent strain, suggesting that the transport system of the former was altered in mutation.
It is of interest to note that among the cytosine nucleosides, uptake of cytosine riboside (Cr-3H) and cytosine deoxyriboside (Cdr-14C) 88O THE JOURNAL OF ANTIBIOTICS DEC. 1971 at a normal rate, however subsequent metabolism and efflux of inosine were not observed.
To study Ar-3H transport separately from its subsequent metabolism, uptake of the nucleoside by the mutant cells was compared with parent cells in the presence of caffeine.
The results revealed that the Ar-3H uptake by the caffeine-treated mutant cells was very much lower than that of similarlytreated parent cells (Table  6) , suggesting a reduced ability of the cell membrane of the mutant to transport Ar-3H into the cells. First, the effect of various nucleosides on Cdr-14C uptake at 37°C was compared in mutant and parent cells.
As shown in give the results of more detailed study on the Cdr-uC uptake. Fig. 2 shows the Cdr-14C uptake by parent cells susceptible to SHM. Under similar conditions, the mutant was highly resistant. Fig. 3 shows a marked (Table  1) , the ability of the mutants to transport the reagent apparently remained the same as in the parent strain. In contrast to this, the marked reduction of SHM-14C uptake by the mutant cells suggests that the t ransport system for SHM was altered by the mutation. The transport system for SHM in E. colt appears to be closely related to that for the transport of a wide variety of nucleosides. In another paper16), it was shown that the entry of SHM-UC into parent cells is inhibited by the addition of nucleosides. In the present study, it was found that the mutants show a marked reduction in nucleoside uptake paralleling reduced SHM-14C uptake. The results obtained on the uptake of labeled nucleosides at 0°C (Table 5) and Ar-3H uptake by caffeine-treated cells ( Table  6 ) clearly suggest that the reduction of nucleoside uptake is due to a mutational alteration of transport mechanism of the cell membrane. This functional alteration could be located at an outer site of the cell membrane, since inhibition of SHM-14C uptake by nucleoside would normally occur at an outer site. The site involved in CAra transport, however, appears to be independent of the SHM transport site as the mutant defective in SHM-14C uptake was as capable as the parent strain in CAra-3H (Table 5) suggesting that the CAra transport mechanism has remained intact.
The physiological implications of the system involved in SHM transport have yet to be investigated.
It is noted, however, that an SHM-resistant mutant could grow very well on a minimal medium and that it incorporated uracil and lysine at the same rate as the parent strain.
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